The per capita disposable income of urban residents reflects the people's living standards and spending power. In this paper, we study the problem of forecasting the per capita disposable income of urban residents, and present an optimization forecasting model based on the grey system theory, i.e., an improved GM(1,1) model with the power function transformation. Moreover, an application example of forecasting the per capita disposable income is provided to highlight the implementation, practicality, and effectiveness of the presented model.
Introduction
Disposable income of residents is a statistical concept, which is different from resident income. Generally speaking, disposable income of residents is the income which can be used discretionary for the residents. It is subtracted from the total household income in the payment of taxes to the country, after deducting the pay social insurance, such as the remaining income medical insurance, endowment insurance, unemployment insurance and so on. These deductions are paid in accordance with the tax laws and relevant national regulations of the country, which the residents must pay. Because they can no longer pay to cover other areas. But the commercial insurance of residents can not be deducted. Commercial insurance is not prescribed to purchase by the state. It is also deducted from residents' account in terms of our accounts as subsidies granted. Those are the remaining disposable income of residents.
From the disposable income of residents, the per capita disposable income of residents is very important. Because it marks the spot of the spending power of residents. Does his income increase or decreased? how much spending power for a resident or a family, which depend on this index, because it is disposable, and it can be used for consumption, investment, buy stocks, funds for deposits, the faster growth of this index reflects the people's living standards improve faster, and it also reflects his spending power is stronger. Thus it is a very important basis for national decision-making. I look high and low income mainly depends on the index, if the index than other indicators, such as price and compared, if this indicator is higher than the rise in prices, the actual living standards are improving, and if less than the price the rise in the price index is even higher than him then that the standard of living is actually in decline.
In this paper, we study the problem of forecasting the per capita disposable income of urban residents, and present an optimal model of forecasting the per capita disposable income of urban residents by using the grey system theory [1] [2] . Concretely, this paper establishes an improved GM(1,1) model based on the power function transformation [3] [4] [5] . The different values of power α are determined to compare the forecasting precision. The results show that the forecasting precision with power function transformation is higher than the traditional GM(1,1) model.
The Optimization Forecasting Model
In this section, we will present an optimal model of forecasting the per capita disposable income of urban residents based on the GM(1,1) model. As we know, a original series can be used to make the GM(1,1) modeling only if its class ratio fall into capacitable covering [1] [2] , i.e., ) ,
, where n are numbers of the elements in the data series. Moreover, in order to get a high precision GM(1,1) model, the class ratio
where ε is a real number which is small enough. Therefore, the data processing principle is that the class ratio of processed data must approachs 1, i.e. the class ratio deviation must be small as much as possible. From this precondition, here we establish an improved GM(1,1) model with the power function transformation based on the traditional GM(1,1) model. Concrectly, using the power function β − y transformation for data processing to the original series )) ( , ),
The following Theorem 1 solves the problem of determining the value of β which should be satisfied in GM(1,1) modeling.
where 0 ln
, which means we can get high precision in GM (1,1) From above power function β − y transformation, an improved GM(1,1) model based on the traditional GM(1,1) model is established.The detailed steps are given as follows.
Step 1: Suppose that the original series is )) ( , ),
Using above power function β − y transformation to process the original series
where the value of β is determined by formula (1) . After data processing, the original series ) 0 ( y becomes a new series as follows.
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Step 2: Making 1-AGO for ) 1 ( y , a transformed series ) 2 ( y is obtained, then establish GM(1,1) grey forecasting model (the modeling process is similar with the traditional GM(1,1) model).
Step 3: Computing the forecasting values of generating operation series ) ( ) 2 ( k y and the transformation series ) (
Step 4: Making the error analysis for the improved GM(1,1) forecasting model.
Step 5: Computing the forecasting values of the original series
.
An Application Example
In this section, we give an application example of forecasting the per capita disposable income to demonstrate the effectiveness and implementation of above presented improved GM (1, 1) From the results in Table 1 , we can see that the forecasting precision of improved GM(1,1) model with power function β − y transformation are very high, which are greater than 97 ％. And the forecasting precision with β in the feasible range is higher than the precision with β which is not in the feasible range. From this results, we can conclude that the improved GM(1,1) model with power function β − y transformation presented in this paper can be used to forecast the per capita disposable income effectively.
Conclusions
Aiming at the decision problem of forecasting the per capita disposable income of urban residents, this paper presents an improved GM(1,1) model with the power function transformation based on the traditional GM(1,1) model, and the feasible value range of the power β which should be satisfied in high precision GM(1,1) modeling is given. It is of a great application value for forecasting the per capita disposable income of urban residents.
